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The high pressure and the ingress of 

calibrating oil can destroy the tissue 
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so a ee | i | 
Freedom from leaks ef entire system: 
Close shut-off valve se as to separcte 
oreasure gauge from system pressure, 
High pressure peaks could cemage the 
pressure gauge! 
The locking piece forming part of the 
nozzle tester is te be screwed snto 
the fitting but net ¢ightened. 
Scavenge/dblieed unit by moving sump 
Lever. Tighten lecking piece to @ 
torque of 50..,606 Am. Open shut-off 
-yvelve ond inerease-syvstem oressure to 

460 bar, 

STEELE DATES REST EI = 3 i 

a AERC 9 DARA WRN I MELO SETS ERT ME BU TRONS REIS 

wr SRR REESE NRE NTE ETN ISSO ES LEE NERA LESTE ALE OE IEALE SEG BES ERE ELD AL DAL BES AEE AIT TE AEA, 

Continue: B05/2 

Matatenance instructions 

This pressure may be "topped up® as 

often as desired within 30 minutes. 

The drop in system pressure is to be 

measured within one minute. When doing 

se, the pump lever should be in the 

initial position (top, not -ressed 
through). 
The drop in pressure should not exceed 

4 bar in one minute. 
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resgure to 180 ber with sump 
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pump lever 
pee ef ¢ aeroke per second). 
em pressure of 150 bor must 
during movement of the pump 

. The system pressure should not 
n the same or_drep_off. 
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Continue! B06/2 

Halatenance casecaetions 

Freedom from leaks of shut-off valve 
end check volve 
Full ly dissipate system pressure in 
nozzle tester “by” opening Locking piece 

ond shut-off valve. 
Close chut-off valve and scavenge/ 

bleed system by moving pump lever. 

Close eff Fittin ng aah locking piece. 

A ote pressure ig bulit up dy 

movement ‘i the pump lever. 
gauge should not iadicate re 

PBs 
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RICE © LE Fe! 
NOZZLE-HOL OER 

$ 
& 

| 1 = Inlet 
i 2 = Supporting device 
: $ = Pressure duct 
: 4= Intermediate plate 
i § = Nozzle tensioning nut 

& = Union nut for sressure line 
7 = Edge-type filter 

i 8 = Leakage-fuel connection 
| @ = Shims 
i 40.= Helical compression_spring 
‘ ii = Spindle 
L 42 = Positioning pins (positioning of 
: nozzles) 
| 43 = Injection nozzle 

ut 

i 

Continue: CO1/2 Fig.: BO7/2 

KMK C1916 
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Continue: CO3/1 Fig.: C02/2 



Ta the case of nozzle-anc—heider 
assemblies with inlaid thermai— 
insulation washer in nozzle 
tensioning nut (arrow), 
the washer is cliways to be 
replaced with a new one. | 

RAR AASAIOEE RE MEL EE RETIN SSSIMPN TY “OPTED I EPISTLE AIT 

ee 

KMK 01918 
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Continue: CO4/2 

Sheaning 

a. g 

cl ezzles in eslibrating oil 
as. &143 of diesel fuel 
cle fidual parts ef Gismenties 
no er assembly and usec 
ng ; Hitrason sie cleaning unit 
Pe an te the following 
operating “instructions 
The cleaniag fluid ls to be diluted in 
a yelume ratio of 4: 20 with water. 
Heat up cleaning bath te approx. 
4§ Grad ¢C 
The parts te be cleaned must be 
fete) ompletely covered by the cleaning 

The cleaning time depends on the 

contemination level, but should be at 
Least 10 minutes. 
Tmmediately after cleaning, wash off 

parts in cold cleaner, blow dry with 

compressed oir and immerse in 
calibrating oil. 
Wren clecning nozzles, pull bd 
completely out of body and ci 
parts separa téely Wee 

die 
nm both o oe 

In deing so; the nezzie pody de tone 

elec aned as vertically as possible with 

the holes facing downwards. 

Boke sure. thet. needle. end body are not 

mixed uo with sarts from other nozzles, 



Following vitrasonic cleaning: 
Remove combustion residue from axial 
hole in pintle of needle of hole-tyse 

ta 

es) 
pintle nezzies in line with hole 
dioemeter using cleaning needle 
KOEP 2906/5 

{needle diameter 6.18 mma for 
hole diameter 0,20 mm) or 
KDEP 2900/3 
(needle diameter 0.15 ma for 
hole ciameter 0,18 aa). 

Use cleaning needle KDEP 2900/13 to 
clean transverse hole, 

ets SSA SED SU SEI EL ENLISTEES OEE LEILA EE OPE BENELLI ELD EA SLE LALLA LEDS EAE RT Continue: C06/4 Fig.: C05/2 

KMK 01919 
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Continue: CO7/1 



AA TRE ROAR E ES P ESTEE AIRE EERO REE BEERE AIT ene te Ty 

ra Scns aceos PARR NB PRR ARIE OS ART OTE SEE NCAP NE RD SESE ELLE TIS 

being cleaned, subject used 
$s te visual inspection. 

s, the following is not 
the nozzle needle: 

* Demaged or rough needle seat 
* Sroken-off or damaged pintle 
*“Coked transverse and exiol hole in 

pintle (hole-type pintle nozzle) 

Continue: CO07/2 

“Wisua@l inspection of pintle nozzles 

Examine nozzle body with illuminating 
magnifier. 0 .681.104.000. for worn or 
coked seat, 

-The hele must ke. round and. likewise 

not coked, 

Imeortant: 

Meedles of flat-type pintle nozzles 

-feature-a-ground surface-which is not 

to be viewed as damage. 
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7. BISMANTLING KB. .-, KD. AND KE 
NOZZLE-AND-HOLDER ASSEMBLIES 
iSingle-spring helder)} 

Prier to disassembly, check complete 
-nornle-and-helder assembly remeved 
from engine, place in cold clesner if 
necessary and clean in ultrasonic 
cleaning unit. 
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Tightening torques for assembly 
(Continued) 

Serew connection 

Nozzle tensioning nut 40.,,50 

Tnlet cennector in 
supportin is device 30.,,45 Na 

es RS ROR EDO AIL SED EEE PEELS YIEE ESD DELI SOA LEAL ELE ITE ORE 

Continue: b06/2 

Tightening cocaies for assentiy 
(Continued) 
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Screw connection: 

Nozzle tensioning nut 40,..50 Nm 

Yniet connector in 
supporting device $0,,.48 Nm 
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Tightening torques 4 
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 Rozzle-holder ossembiy type: a 
KBEL(Z),.8. | 

Screw connection: | 

Nozzle tensioning nut 50,..70 Nm 
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Continue: £27/2 

- Checking hole-type- nozzles. and 

Nozzle holder 
i KB ‘ cS zt cKB. riRy e | : 

; Saimin eae 

Lock nut 
(for | 
adjusting | 

i 
: 

| 
i 

seat—hoele nozzles 

Tightening torques (continued) 

Screw |[Nozzle-hoider assembly type i 
connection | XB.,U,. | KBF..U,, i 

Nem : Nm i 
i | 

Lock H i 
nut (for | i 
adjusting | \ 
serew) | 66.,,40 40,.,28 

. i i 
Union i ‘| 
nut i i 
{cap} i 60.:,76 1 §0:+,.70 
en ore OR ER TN NL AO REE ETAT 

Brstasennast sire 0 Vee WUE Ri HN WUSAEE AR RAIA CHARON SIE SRE ARRAN ETE EO 



A
N
N
E
 

E
S
T
E
R
S
 

R
E
N
E
E
 

A
I
R
 

I
O
I
 

C
E
E
S
 

E
T
E
 

ET
I 

T
A
R
E
 

TI
ER
S 

R
S
E
 

I
V
E
 

T
O
P
E
 

L
E
N
 

S
L
E
 

E
E
 

U
A
L
R
 

TE
ST
 

EAL 
S
E
 

O
P
A
 

T
R
E
E
 

E
M
R
E
 

E
R
E
 

R
E
S
I
D
 

P
A
I
N
E
 

S
E
D
 

C
A
P
O
N
E
 

R
P
M
 

E
N
E
 

LE
D 

E
L
E
N
 

AB
E 

GE
ER
 

A
G
E
 

O
S
 

L
A
T
A
 

A
L
 

TE
M 

N
S
B
 

A)
 

TE
CE

TR
N 

F 
BE

Y 
SE
DD
ON
 

GI
LE
S 

R
I
E
 

PT a ace 

S 

*
 eg at 
a
 

oS EEN TR RRO Oe aE 

uy 
baw w

d
 

oe 
ho 
T
o
 

N 
B
o
 

a 
e
n
s
 

3 
&
.
 wd 

tine 
o
a
 

El 
Mert 

6
 

3 
Save 

oO 
= 

ed 
T
E
E
 

Ep i ro) 
QD 
D
r
e
 

5 uw 
r
o
e
 

a 
a
 

TS 
t
o
 

~ 
B
O
 

D
 
W
a
l
 
v
4
 

- 
oS 

é
 

w 
god vel 

A
 

OD 
be 

be 
ae 

: 
on 

O
O
 

2
8
 

3 
* 
Y
 

6
3
 

‘ 
:
 

o
 

Poms 
ee] 

co 
e
w
 
M
e
n
.
 

m
™
 

a
A
 

NANT 
N 

- 
g
s
 

: 
; 

ot 
t
t
.
 
O
L
 
B
O
 

u
s
 

~ 
(oh 

i
 

G
o
 

nae 
ee 

: 
t
e
e
n
 
G
O
 

O
r
t
 

G
 
O
4
4
 

O
 

y 
" 

u 
m 

\
 

i
 

rt 
oe 

fe 
isa 

ol 
bn 

he 
bo 

= 
| 

i 
: 

v
e
h
 

N
o
w
 

OF 
ed 

bt 
L
C
P
.
 

GB 
* 

~ 
i
 

o
e
 

N
O
t
 
O
O
O
 

C
G
O
 

cn 
: 

G
i
 

Q
>
 
0
9
 
—
 
o 

& 
o
n
 

P
r
 

A
 

\ 
:
 

e
e
 

at 
=
 

wh 
Cl 
P
e
t
 

a
.
 

; 
: 

é 
ED 

wel 
p
a
t
?
 

G
 
e
i
 
T
F
 
M
a
t
 

O
 
@
 
se 

4 
: 

M
e
k
 
O
P
 

e
v
r
 
O
o
 
w
r
 
C
O
R
 

| 
; 

i 
i. 

P
H
 
O
G
 

GO 
G
o
d
a
 

a
0
 

ctf 
f 

C2 
y
t
 
I
 

@
 
@
 

Ef 
.
 
&
 
4
 

e
y
 

: 
ged 

r
a
e
d
 

E
h
.
 

P
e
t
 

O
M
 
G
O
 

M
O
 

mM 
c
i
g
 

i 
B
g
 

e
t
 
o
m
 

O
O
 

G
o
r
t
 
M
e
d
 

bh. 
eet 

GD 
o
o
 

y 
' 

O
e
m
 

lo 
E
h
.
 
h
a
e
 

O
N
 

YO 
* 
A
O
 

a
 

§ 
: 

b
e
 

os 
a 

O
U
 

0 
OO 
O
N
 

r
t
 0
 

2 
6 

w
w
e
 

E
R
O
 

&
 
G
 
&
 
O
 
et 

be 
g
o
 

- 
= 

i 
E 

o
o
 

S
o
d
 

ohel 
x
o
 

G
M
O
 

w 
w@ 

§ 
i
 

oe 
s
e
 

Oo 
x
 

- 
@
 

wm 
w
k
.
 

be 
‘ 

_
 

sae? 
Boo 

G
E
 L
R
 

bar 
G
Q
 
G
Q
 
G
Q
 
by 

d
f
 
eer 

OL. 
a
 

§ 
: 

e
f
 
f
t
 O
h
h
.
 
E
d
 

O
h
h
.
 

>
 

G
M
 

2 
w
A
 

i 

7 
0
8
 

Oo 
@
 

hl 
O
G
 
O
u
 

3S 
E
E
 

« 
bet 

A 
N
E
 

| 
e
o
 

mM 
@
 

aw 
EE 
p
l
e
a
t
e
d
 

@
 

r
g
 

ae 
S
e
 

L
O
 

O 
=
m
 O
O
 

O
W
 

c
c
a
 

k
k
 

a 
| 

: 
d 

CE 
e
e
t
 

OE 
C
o
 

Oe 
ee 

a
 

©
 

| 
f 

XD aN 

che 

d 

s
a
 

S
E
 

P
O
 

t
t
e
 

o
h
 

Pace TINA 

CASAS 
SEED RENN PNO NE

E
S
E
R
 PIER NTE 

TES O
R
T
 AOSD 

I
E
 
TENSE A

I
D
E
 
E
S
A
 

E
I
S
E
L
E
 

M
L
L
 
TELE TEE LI 



Sica 4 HS DAR CATE EEA A ATO DDE RECIPE DRT DIES ISAS AA PATI 

0280 a ATE NCEE RI ERIN OAR CAI PN ERE BERRA TREE ROO REESEEESLE ELMAN E HIPLE BESE ON SOE 

e-tyse nozz 
Les 

en re-assemble nozzie—and-helder 
mbivy as prescribed and check on 
le tester. be © aa Cw =F Mw ow @D mf 

Continue: F0i/2 

Checking hole—type nozzles and 
seat—hole nozzles 

Adjusting opening pressure 
(KBEL. »P, i); {(KDEL,.P..) 

-fdual-spring holder ) 
Unscrew complete nozzle—and—holder 
assembly from pressure line of nozzle 
tester--and. el n-position in-vice. : 

ake use ‘of rorotect ive jaws! 

Remove and set down nozzle. 
Remove 2nd-stage parts and store 

complete on mandrel. Remove 

first-stage parts. 

‘Unscrew nozzle tensioning nut. | 



Checking Acle—t ype nozzles and 
“se0t=nole rozZzies 

The opening sressure is adjusted by 
selecting the required shim (see 
picture, arrow). A thicker shim 
produces a Righer opening pressure. 

Fig.: FO02/2 Continue: F03/4 

KMK 07943 



Chee ing hole~type Nozzles ard 
hole-type nozzles with seat 

8.2.5 Seat leak test 

nozzle tester remains open 
cpproximately one quarter of a turn, 
‘To ensure reliable leakage assessment, 
dry bottom part of nozzle and nozzle 
holder (blow dry with air). 
Slowly press down hand lever of nozzle 
tester until pressure gauge indicates 
20 bar below opening pressure 

H 
i 

| 
t 

Shut-off volve at pressure gauge cf : 

previously read off. | 

- Continue: F03/2 

Checking hole~type nozzles and 
seat—hole nozzles 

The nozzle is leakproof if the time 
between two droplets is at least 10 
geconds. Moisture at the mouth of the 
nozzie is permitted. 

| 
| 

H 

(If there are no droplets after 60 
seconds, the seat leakage is likewise 

ok). 

Continue: F04/1 



If a droplet Goes drip off, dismantle 
nozzle~and-holder assembly cgain oaned 
clean a of nozgzle~holder assembly 
on 

If the repeat test again reveals nozzie 
leakage, the nozzle is to be replaced 
with @ new one. 

Reworkine of parts of the nozzle 
zs not permitted, 

' 

| 

Continue: F04/2 | 

Checking holestyoe nozzles and 
hole-type nozzles with seat 

8.2.6 Chatter test, assessment_of 
sorey pattern 

General: 
A distinction is. te. be made. bpetwe , 

fs) 

e. 

zzles as regards 
aN ee 

new and used n 
essessment, 

Consecutively perform chatter and 

Switch off pressure gauge of nozzle 
tester by closing shut-off vaive. 

This is done te prevent pressure gauge 

damage. 

: | 
i i 

| spray test! ; 

: : | 
/ 

i 

: 



Seen Roe? ae 

ar Ae SB BE IP TR ECR TA SD ESR OS EN ST MOT 

New nozzles: 

i 

i 
i 

| 
The chatter test makes it pessible 
to qudibly check the freedom of 
movement of the nozzle needie in 
the nozzle bedy. 
The chatter of new nozzles is a | 
function of the nozzle dimensions: 
Seat, guide and blind hole/grinding | 
diameter at end of nmeedie for 
DLL{A).. nezzles; seat guide and hele- 
circle diemeter with DSLA nozzies. 
This results in the formation of 
chatter characteristic groups which 
reflect the chatter behavior of the | 
nozzles. 

i 

Continue: FO5/2 

Checking hole-type rasvine and 
seat-hole nozzles 

If c nozzle dees not chatter despite 
cleaning, it is to be replaced with a 
new one. 
The shape of the spray is of no 
significance for the chatter test. 

A spray pattern corresponding to the 

specification is wee only found 
with new nozzles 

It is not possible to assess the spray 
pattern of dugl-spring assemblies with 
the nozzle tester. | 

4 

| 
| 
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Checking | fiele=type 
sect-hole nozzles 

Used nozzles: 

Wear. in the seat area impairs. the 
chatter behavior of the nozzie. 
For this reason, the chatter 
eherecteristic groups are not to be 
used here, 
f the lever is operated quickly, 

the nozzle must be heard to chatter 
(possibly with loud whistling tone) 
and the spray must be thoroughly 
atomized. 

Continue: F06/2 

Checking hole-type nozzles dnd 
seat-hole nozzles 

The spray pattern with used nezzles 
may deviate from the ideal shape of 
oe new nozzle. 

This does not however ciways mean that 

poor engine running behavior can be 
concluded. 

The spray pattern of such nozzles can, 

however, be noticeably improved by way 

of suitable cleaning measures. 

SS RRR AA SA LN ANS PSR IE LIARS EN ISSIR TROLS 

te a ws " mas 8 2 

wet AA TERESI CTIA TEE IE SSS AR TOME TPB ER EIS ISONE I PLE RONDE OOS HN EL TE BORE IES 



SRSA RR PASS PERT ERS EEE EIEN OTIS TMP TEL TE TP I EEE 

ory RALPH HARLAN AISA. SAE BEER EE ESV TE SET ESE IE DEES 

| | SNE NR NR PH I ES 

5 ave tae oe 
&® AOLZse8 & 

The microcara Wr-430 gives 
an indication ef the chatter 
cheracteris tic group according 
to which the corresponding nozzles 
is to oe checked, 

The diagrams below ar intended te 
outline the mevements of the nezzle 
needles as they chatter as a functien 
of the speed of mov ement of tne 
nozzle-tester lever in the individual 
cheracteristic groups. 

SPS SOCIETIES ERS YS DOC RPE PLCS SER EH HRY SS TN AN IERIE SR TEAK REY THON | 

Continue: F07/2 

Checking hole-type nozzles and 
seat=-hole nozzles 

CHATTER CHARACTERISTIC GROUP T 

Chatter: 
Good chatter in entire lever-sseed 

range 
Lowest test speed: One cownward 
movement per second, 
Spray pattern: 
Giver low test epeec, dispersed spray 

with coarse atomizatio mm. The spray 
becomes: ful y etomized-wi 
iacreasing r 

fe. ae 

ar te 51) a OR EHS ARERR SESE AY SURES TEINS ITT 
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CHECKING uit NOZZLE TESTER 
o if 

.§@ nozzle tester must be operate 
pure calibrating oll as per Ise 4 
Use is never to be made of gasoll: 
other readily volatile substances 
DANGER OF EXPLOSION! 

FFAG 

The nozzle tester is only to be used 
in conjunction with an extractor such 
as 0-654 206 732 or 0-604 200 70S. The 
extractor is required to prevent oil 
mist getting into the ombient 
atmosphere when nozzles give off spray. 

exes SERRE EEO ES OREN ONTARIO ae 
MON: Sc RP AREER NSE BE PAR RITE IH 

Continue: 663/41 
ssc poe ee el 

H. 



9,2 Checking pintle nezzles 

pintle nezzles and flat-type pintle 
nozzles, 

Test eriteria:: 

* Qpening pressure 
“Seat leakage 
* Assembly leakage 
# Chatter 
* Soray pattern 
* Pre-spray of hole-type 

pintle nezzle 

! 
: 

Throttling pintle nozzles, fole-type | 

| 
| 

| 

| 

.Continue:. 604/41 

CS SER SE RETESET 

fgets, canes aernser rane eD ERE A RASA ERROR e RTOE NERTES TRS OR SES ARAAATORS EOS SERIE 



ges a a SP A ENS SS ACHR IN 

wse eperopriate pressure line 
to conrpect up aszzle-and—nolder 
assembly to nozzle tester 
G3 684 20G 704 CEPS 400). 

To ensure that the nozzle is not 
subjected to strain, rapidly and 
abruptly force down hand lever of 
nozzle tester several times with 
pressure gauge switched off. 

] 

| 
| 

sotoamasoricumnnion yg 

vets 
* 

a ; 
sess basionnesteuntr uta eras eevee se ccnp AGO ERAN WR ADEA CLEAR S S CLES SES ESC NE IT STEE NORA PISS EOD ORIEL DES SONI 



RSID TA AAT SOS EAD IIR EUS EE DE ORLA PSS OU ROR RIESE ESSE IESE RDN EES TERETE SPIEL OE ETI EE OTS 

Continue! 05/2 

2 a 4 oo dann =Pees; _§.1.1 Checking onening pressure 

Csen shutoff valve . pressure gauge 
approximately 1/2 tot. 
Slowly oress down hand lever of nozzle 
tester. This causes the oressure 
indicated on the gauge to increase. 
Gbserve the pressure at which the 
sointer ef the pressure gauge con 
to a holt (no nozzle chatter} or when 
the pressure suddenly drops off 
(nozzle chatters). 
The moximum pressure ottained is the 
opening oressure, 

Checking pintle nezzles 

-The--opening. pressure prescribed. for..a 
nezzle~and-holder assembly is often 
marked in the nozzle-holder body. 

Checking opening pressure 

this is not the case, the value 
é determined from the be 

responding engine-manuf Facturer’s 
umentation or from the equioment 

eneraily 

© ae or 

i oo et ® endl rt ce oO p34 2) “y oO me] ey ( fete (ey Qa 

RS OAS EMAAR “SECT MRSC RE HER ABER SP RTA PETE A MTEC ASEAN MESES | 

dN RA RS ES SE AEE TOS IEE ASADOS TES SSE TE SESS FORE IAD PE BEE RESTS EOE EIOF 



Chank ee eee ee 
wWiHGCALNAG Santiae AOe2z.es bs 

4dZ 
@ 432 217 092 and 0 432 

On che 
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king : 
New settin 

a 
Ww 

tting + 125 + i 

Continue: 607/12 

ol 

1 

Fp a BRS RRR RN LERTENRUE ARS LEI EDR) PORTAL 

The following values apply te th 
GMPT (¢/Chevrolet} nezzle-anc- 
nolder assemblies © Z 247 7 

07 

EES RUD ERE PE RSE Ne aN PTA POTS ES BSG SEN 



pes EET EAN SERENE RR SEES ETERS RH NDE PS BASEL AE ARIEL TSE ELE ELLE DT EDDIE TEE NSE DTE 

1 : A : 

ES NOR YEAR NR SR CERIN RANTS AP YR RSE UTE ATARI DIR AR DRESS TT 

Continuei 

a 

i 

a 

Loosen lock nut ond turn adiusting 
screw until prescribed opening 
pressure is attcined. — 
Screwing in the screw increases 
the opening pressure. | 

| 

| 

| 

Once the required opening pressure has 
been obtained, tighten lock nut to 
preseribed torque and screw on cap. 

G08/1 Fig.: 607/2 
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leakage assessment, ary | ohtean part of 
ozzle and nozzle nolder {blow dry 

with air) 
Slowly press cown hand Lever of nozzle 
tester until the pressure gauge 

ss 
il 

andtectes 20 bar below epening 
ive previously read off. 

Bs 

Continue: 612/2 

Chacking pintle nozzles 

The nozzie is leakproof if the time 
between two droplets is at Least 29 
seconds, Moisture at the mouth of the 
nozzle is permitted. 

sh PU ed ERNE NE RELA ESSHL FEEDS TY 

{If there are no droplets after 60 
seconds, the seat leakage is 
ok}, 

Likewise 
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Adjusting opening pressure 
\; (K5..7A, w; (4BF..7T. 2) 

Unscrew cas. 
oesen lock nut ond turn adjusting 
crew until prescribed spening 
ressure is attained. 

Screwing in the screw increases the 
Leening pressure, 

e the required opening pressure has Onc 
been obtained, tighten lock nut to 
erescribed torque and screw on cap. 

Continue: HO2/1 Fig.: HO1/2 
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Cnecking | nole-type nezzles anc i 
hole-type nozzles with seat 

$.2,8 Tightening torques | 

_Screw i Nozzle holder type : 
connectis niKB(L) eas /[KB. «TA. /KBF. oT 

hen fn Nm i Nm 
——— 

Lock nut xo Seal i 
{for | 
adjusting i 
screw) §..:46 20..,20: §..,10 

Cap nut ee 
(cap) | | 

40. ce 6C 4 40...66) 40,,,.66 

“Continue! “HO2/2 

Checking hole-type i oaiee aid 
seat—hole nozzles 

Tightening torques (continued) 

Screw [egercd iad type 
MES) KB. oe i ery 

| pees | 
Lock i ; 

nut (for 
adi usting 
screw) | “30. 2 :46 | 16, ’ 126 7 

Union | | i 

nut H i 

(cap) | §0,.,76 | 50...70 

; 5 

| 



SCRE 

Checking hole-type nozzle 
hole—-type nozzles with s 

$.2.4 Adjusting epen 
CADAL(Z) 60), KOEL(Z} 
Unscrew complete noz 
assembly -from delive 

: 
H 
g 

i 

ing 
rt) . 

zie 
ry } 

nezzle tester and clamp 
Use protective jaws: 
Unscrew nozzle clamping nut. 
Remove nozzle and set it down. 
Remove cll other parts of nozzle 
holder. The opening pressure is 
adjusted by selecting the required 
shim (refer to picture, arrow). 
A thicker shim produces « higher. 
opening pressure. | 

SecA REN RENY ASSES SSE EEO SE TEL REBEL LEO ES TE COV PLY SEARLES EDL ELS AS BIL. SIE BETANEE 

Continue: HO4/1 Fig.: HO3/2 

a RENO @\ 

AREER a ARN NRT SSE LIEBER I 

' 7 

BU TETAS TTP OF ENE RE ERA RES ROE ST AGEN SE RROES ETN 

i i 

CH) 

i t yor 
i 3 — 

i 
| 
i <HCOTSA2 



ANE P ERE DEBE VRE ICO TLR HED REPRE ESE ELIOT EE TE A AOL ELLE LIS TEE REEL 

YN AGGRO ENA AERIS RSET SRE REUSE HERG CR RRL 

fhen re-assemble Noeeee eee 
assembly as prescribed and checx on 
nozzie tester. 

Continue: HO4/2 

Checking hole-type nouzles dnd 
seat-hole nozzles 

Adidusting opening pressure 
(ABEL. .F..},; (KDEL..P..) 
idual-soring holder) 
Unserew complete nozzle-ond-helder 

assembly from 5 pressu re line of nozzie 
+ tester and clamp 4 in oosition in vice, 

Make use of protective jaws! 
Unscrew nozzle tensic oning nut 
Remove and res cown nozzle. 
Remove 2nd=stage parts and store 
co ompiete on mond? el: Remove 
first<stege parts. 

Ramee ain 
PE ied bad! 

SANIT ERENCE II ETA AES PAT A DOP OLEAN UGB RFE RT RNG A SE RCL OE AE 

Bence fle rons SPR IONIC UAE Ae OE SAE ORY DEAS EYE ERROR 

: : : : 



a
A
 

M
S
H
A
 

NA
PA
 

CK
 

A
 

A
Y
 

R
R
 

SA
 

E
I
 

E
I
E
I
O
 

A
 

T
E
 

S
S
T
 

AL
 

S
S
R
 

BS
 

PRY
 

G
E
R
 

R
T
 

E
T
O
 

KMK 01943 

eo 
% A
a
 

ap 
Bae 

“
a
b
 

a
 

w
g
 

ca 
Bed 

O
P
 
ge] 

a
 

2 
a
 

BS 
GY 

] 
33 

t
e
 

: 
og 

w
a
 

a
.
 

e
n
 

C
d
 

be. 
r
e
a
 

G
s
 

gy 
2
5
 

O
h
 

ES 
oe 

9 
e
e
d
 

i 

“BAS 
= 

@ 
ke dt 

2, 
ER 

| 
hee ov 

g
 

wt 
| 

o
D
 

fhe 
a
 

oy 
fe 

B . 

H06/2 

d dr 
q. 

H 

Ov 

Ve
t 

a 
© 

Continue 

s
a
r
e
 

t
e
 

O
E
 
E
S
E
 

WLI 
A 

SES D
E
A
E
 
E
E
R
 
S
E
A
L
S
 SRE LE

 
E
E
 DBRS E

P
.
 S
A
I
S
 TOE N

C
E
 S
L
L
 

EIS REESE 
IIA 

SEIN DSTA AEE S
A
T
E
 

EAE 
S
E
I
 
EOS S

E
S
E
 

SST 
N
R
 S
H
E
S
 
S
S
 A 

BOTA US 
E
S
H
E
R
 

SYSORSDR RSEALE N
S
 

a
e
 
|
 



LEA 
ASAE 

I
S
O
 

RIT 
S
S
L
 S
I
L
L
 
TOS ETE A

O
L
 

L
D
 O
N
E
 
A
E
E
 
A
M
E
E
 

E
S
E
 
E
L
S
E
 

I
 
S
O
G
 

TE 

cree 

Sh
ar

 
RP

 
@
 

O
c
 

mh
 

ao
 

a
 

Le
 

Bo
 

©
 

ry
 

Sh
ee
 

oh
ed

 
Po

h 
4
 

ve
d 

O
o
 

- 
ce

 
@
 

- 
&
 

O
 

c
y
 

a
s
 

B
r
i
a
n
 

&
 

&
 

Oo
 

@
 

@
 

ts
 

a 
o
w
t
 

ot
 

C
H
 

he
 

®
 

Pi
 

w
i
 

bh
 

W
 

th
a 

ow
ed
 

oS
 

O
h
 

ap
 

Co
 

U3
 

O&
O 

&
 

O
o
 

B
e
r
i
 

Oo
 

mo
 

®
 

ve
t 

ah
 

[o
d 

be
t 

M
S
 

wa
 

S
h
e
e
 

So
a 

t
y
 

Ye
w 

4)
 

3
 

U
o
 

o
t
 

QS
 

GY
 

St
 

G
 

-r
i 

@
 

c
t
 

GF
 

O
t
 

se
 

K
p
 

wm
 

By
 

te
 

D
D
 

3
 

a
 

@
 

nn
 

a
 

od
 

<3
, 

@
 

a
s
 

p
t
 

CF
 

a
 

e
n
d
 

$
3
 

CU
} 

o
O
 

e
l
t
.
 

mm
 

E
P
R
 

m
n
 

{h
ee
 

SS
 

Q
 

oo
 

£3
 

9
 

&.
 

a
 

Oo
 

a
d
 

O
r
t
 

de
 

en
d 

SZ
 

Q
n
 

Co
 

C
U
 

GS
 

a
 

©
 

o
O
 

oe
, 

M
o
b
 

B
e
 

l
e
 

E
D
 

f
o
 

bo
 

b
t
 

o
w
 

o
y
 

Q
e
d
 

mt
 

E
B
 

o
 

c
u
 

A
 

o
f
)
 

bo
 

on
d 

@B
 

a
 

o
S
 

O°
 

e
v
r
y
 

co
) 

<o
e°

 
@ 

©
 

fe
b 

f
t
 

fee
 

be
 

H
J
 

e
d
 

O
f
 

O
 

t
L
 

C
3
 

o
n
d
 

GF
 

b
t
 

a
d
 

a3
 

as
 

o
O
 

BB
 

U
w
 

os
 

QQ
 

a
 

i
t
.
 

4?
 

es
 

o
h
,
 

Yo
oe
s 

OD
 

O
r
e
’
 

O
b
.
 

1.
 

CF
 

M
N
 

b
e
 

e
d
 

m
4
 

O
 

S
F
 

w
i
 

c
w
 

ts
 

a
 

te
 

2 
"
O
O
O
 

G
 

“S
 

A
 

n
N
 

fra
 

Gd
 

ES
 

“a
 

a
 

h
e
 

ro
 

be
 

iY
) 

©
 

| 
i
S
 

2
°
 

eh
 

BS
 

)
 

et
 

me
) 

O
°
 

OD
 

So
 

@
 

W
e
d
 

t
e
 

O
h
 

et
 

©
 

w
d
 

«e
h 

QD
 

&.
 

@
 

d
v
 

CS
 

ES
 

bh
. 

C
F
 

G
a
r
d
 

CF
 

S
f
 

G
e
 

@
 

O
o
 

UF
 

4
S
 

4 
P
O
O
 

W
e
t
 

B
e
t
 

id
 

® 
BE
E 

“3
 

Le
 

wy
 

3
 

?
 

be
 

Co
 

Gb
 

r
t
 

bi
is
d 

@
Y
 

ae
d 

he
t 

o
i
 

a
 

a
 

Br
e 

te
d 

eS
 

Cp
 

s 
S 

Ce
 

Ss
 

CP
 

D
i
 

D
e
t
 

B
Y
 

2 
ag
ed
 

ba
. 

ey
 

fe
ss

 
et
 

BB
 

3
 

2
 

&
 

©
 

N
E
 

6
 

@
 

0
 

o
n
a
 

e
y
 

@
 

B
e
 

b
e
 

Le
) 

i
 

a
d
 

&
 

O
D
D
 

@
 

c
a
 

© 
ag

p 
od
 

O
 

OC
 

ed
er

nt
 

@
 

e
e
e
 

w
h
 

ff
 

x
 

| 
e
G
 

e
t
 

+
 

&
 

“ 
a
a
 

e
e
 

S
S
 

a
 

b
d
 

3
 

4
4
 

B
O
”
 

Oo
 

- 

on
g 

Sd
 

Ph
 

go
od

 
G
N
 

OD
 

w
 

ff
. 

f 
a
 

&
 

D
t
!
 

©
 

Kh
 

Bh
es

 
€
9
 

ao
ms

 

» 
fo
n 

Gp
 

RS
 

EF
 

GO
 

Q
e
d
 

a
 

a
e
 

m 
ay

 
b 

go
 

@
 

£2
 

2
 

a
 

©
 

b§
 

QD
 

oe
 

ce
 

W
e
e
 

A
r
i
 

i
 

44
 

Ol
 

OO
. 

e
p
g
 

C
I
 

w
 

be
r 

6
 

@
 

we
a 

CD
 

f
e
m
 

Y
R
 

DECIR 
T
E
 
R
A
R
E
R
 

S
N
R
 
A
A
R
N
E
 

A
 

AAR PE M
G
 
N
H
A
N
E
S
 

L
E
 

E
E
R
I
E
 SS
E
 

B
E
B
 

SEIDEL 
2
 E
I
T
 B
E
L
E
N
 S
I
D
E
S
 

E
E
 O
E
E
 

A
G
I
 

PERE S EERE 
SELES E

I
 

ESET 
R
E
E
 

NEE 
LS 

A
E
 

EE N
E
S
E
 

RE: 



p
o
 

O
S
D
I
R
 

RE
N 

EA
RS

 
R
O
 

R
E
N
E
:
 

SR
Y 

G
E
 

RS
AL

E 
I
O
 

A 
A
H
S
 

IR
C 

O
E
 

AS
S 

TE
BE

 
SO
TE
RA
 

ESR 
AM

 
TI
 

B ste cS ATT 

co) 

i 

eg 

‘ 

a 

Se) 

i 

a 

| 

nm 

@ 

: 

ts 

65 
£3 

oo 

i 

3 

@ 

el 

a 

fm 

a 

M 

Ou 

a 
Yo Hevh mi @ ot 

4 
€3 

i 

OO 

oa 

nm 

“3 

& 

tp 

- 

nm 

= 

ao 

Bho 

 o 

® 

© 

oO 

~ 

@o 

O82 

eS 

42 

a) 

he 

BAT 

he 

aoe 

Yoo 

ood 

od 

od 

9 

co) 

ow 

fe 

GLO 

fs 
he 

és 

rtd 

a 

‘ 

fl 

Dad 

+d 

i 

2 

2 
@ 

is 

Fw 

NE 

@ 

4 

OE 

Cat 

en 

on 

ow 

: 

et 

eo 

© 

fo 
ed 

i 

O 
Ne 

” 

= 

x 

; 

i 

re 

ES: 

ad 

ed 

2] 

a 

fe) 

bt 

Oe} 

by 

pee 

oo 

@ 

: 

Overt 

Bh 

bee 

TS 

1 
2G 

red 

oo 

8 

#YO- 

BA 

QV 

bt 
e 

i 

‘God 

be 

Eo 

4 

=i 

4 

> 

i 

ooo 

ww 

& 

+ 

~ 
| 

ot 

Boe 

a 

a 

© 

Qa 

=a 

2 
- Le Oe” O& Tloec & 

a 

Wt! 

@ 

44 

he 

en) 

O 

4) 

VD 
wd 

i 

eet 

@ 

G 

Wwe 

a 
| 

% 

© 

ri 

Qet 

O 

£9 

EY 

get 

ES 

se 

es 

83, 

ai 

& 

we 

2 

be 

B 

fc 

OG 

@ 

i 

OW. 

bd 

@ 

ad 

Dp 

Gh 

af 

Gh 

 @® 

@ 

t 

km 

C. 

E 

Yo 

Oo 

MOO 

m4 

& 

i 
writ 

fk. 

FD 

BD 

i 

AES 

£0 

t. 

© 

rt 

f 
<4 

oO 

ar 

GI 

OO 

ed 

| 

| 

ng 

toe 

6 

OE 

44 

© 

> 

Oe 

dt 

UB 

Gy 

4 

i 

Pd 

@ 

eS 

G3 

be? 

i 

ak 

@ 

ri 

ea 

of 

OI 

bd 

OF 

pod 

EPC 

OG 

aw 

bos 

we 

Oe 

eb 

Ori 

Wo 

oO; 

£ 

oO 

. 

LOOL 

8 

O 

Ou 

wm 

w 

@ 

| 

ed 

OE 

ded 

Fe 

OE 

wt 

OO} 

Of 

Gm 

Meh 

3 

om 

tielhe 

O 

Ett 

: : i 



SE
RE
D 

AS
 

DR
AP

ES
 

RE
BT
 

S
E
A
L
S
 

A 
SP
S 

R
R
O
 

NO
ES

Y 
TC

E 
MA

DD
 

SA
LT

S 
SA
Y 

E
A
E
 

EA
RN
 

GI
A 

SI
S 

UR
E 

PE
S 

BE
RE

NS
 

RV
 

TS 
EO
IT
S 

RRS 
ANS 

R
A
 ABD WIRE CREASY 

ad BEARS APD LE SESS ERNIE IS OR
N
S
 
IE SEMAN P

E
N
T
 A
E
E
 
S
E
E
 
I
E
 LETS ATE 

TELE 
A
E
N
E
I
D
 ELE E

E
E
 LED SIE! HELE E

M
E
 

EIN 

s 

& | 

a ui. 

ch 

eS) 

c 

@ 

& 

ee] 

w 

. 

a 

ot 

fe 

a 

a 

bro 

| 

Yes 

wo 

fio 

Gt. 

3 

“” 

& 

nl 

@ 

@ 

&. 

4. 

10 

hy 

© 

oe 

Ch, 

6 

GP 

Us 

ed 

eu 

+49 

Cot 

2 

as) 

- 
SE 

ay 

i 

f 

2 

be 

uw 

3 

& 

= 

Bet 

t. 

as 

"3 

GQ 

Ye 

b> 

8] 

HE 

OM 

cS 

Om 

Oo 

TG 

: 

£2 

pon 

3 

aD 

fhe 

“ 

og 

| 
cA 

: 

CR 

@ 

b. 

™ 

G@a- 

O 

® 

Oo 
.2°O 

& 

; 

ot 

i 

uy 

ER 

O 
4 

el 

f. 

| 

‘ 

wo 

Oo 

ot 

Bd 

wouoc 

‘ 

ay 

@ 

(oe 

ee 

el 

ote 

ay 

(a 

AB 

n 

Po 

O 

° 

the 

‘os 

a 

poe 

= 

oa 

O 

Mes 

O 

™ 

og 

Qa 

be 

ed 

Pa 

- 

4 

ge 

ged 

c 

h. 

7) 

b 

@ 

. 

Ri 

el 

we 

07 

8 

oO 

= 

oH 

B 

Gh. 

te 

Gh. 

GQ 

CF 

oF 

a 

a 

4 

a 

€S 

7 

= 

@ 

Mm 

0 

me 

gy 

l 

ped 

wt 

O 

bon 

Ot 

O.- 

apd 

$3 

et 

£. 
2 

<2 

et 

( 

e 

Bem 

Go 

vo 

@ 

my 

di 

Pho 

wd 

the 

de 

: 

be 

05 

= 

3 

De 

bk 

O 

cp 

wo 

§ 

wd 

SOD 

Ort 

t. 

a 

to 

<> 

tt 
ent 

Chea 

@ 

I 

CH 

wt 

oy 

yup 

a 

Sd 

QD 

vi 

Go 

63 

@ 

og 

BD 

xe 

oc 

a 

wy 

_ 

eget 

Lot 

ot 

BF 

Ge 

be 

om 

a5 

ta 

OS 

DP 

UF 

he 

C3 

te 

QOD 

Crews 

Yn 

Bn 

om 

§ 

B 

oh) 

CO 

G 

: 

re 

eg 

on 

co 

Be! 

OO 

ar 

@h 

Weer 

y 

Ort 

i 

Qa 

at 

wt 

OE 

Es 

O 

te 

SFO 

EO 

rt 

w@ 

i 

wb 

OC 

owt 

G 

Sew 

OO 

@ 

hs 

oe 

OB 

aOOogog 

«a 

whe 

we 

Fo 

the 

EO 

« 
@ 

a 

wi 

OU. 

Hod 

4) 

«a 

42 

1 

o> 

42 

. 

Ew 

Det 

ae 

€ 

WEL 

Sei 

aw 

@ 

Ge] 

oo 

ew 

a 

i 

ot, 

@ 

gow 

© 

# 

.c: 

Oe 

Ch 

ae 

we 

HI 

O 

ew 

© 

Ce 

OO 

ON 

Coy 

C2 

Be 

ert 

CFO 

Feb 

at 

et 

id I 
enn 

psmanacenae 

ve 
aa 

Hts 

St 

AO 

AN 

SRE 
ANOS 

NEES 

RRO 

SEE 

OSES 

SIO 

DET 

SARE 

AMES 

HO 

AEN 

et 



The chatter test makes it sossi 
to aqudi¢ly check the freedom o 
movement of the nozzle needle in 
the nozzle body. 
The chatter of new nozzles i 
function of the nozzle dimen 
Seat, guide and d1 ind nole/a 
diameter at end of needle for 
DLLOA).. oer tee) sect guide 
circle diometer with DSLA noz 
This results “in the formation 
chatter characteristic areuns. 
reflect the chatter behavier 97 
nozzles, 

Le ee eT nee Se eT IRE | 

Continue: HO9/2 . 

Checking hole-type ictetes and 
segt=nele nozzles 

A spray pattern corresponding to the 

specification is genercliy only found 
with new nozzles. 
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© Mal TRDATTING NOP: fuk 
OF CAL OORAT IL G NOZL rh oe dase eS 

ASSERELIES: 

Use apsronriate test-cressure line 
te connect up nezzie-ond—holcer 
assembly <9 nozzle tester i 
0 684 200 7G4 (EPS 160). 

Fo ensure that there is no nezzle 
stress, force down the hand lever of 
the nozzle tester several times with 
pressure gauge disconnected (approx. 
4,.,.6 downward movements per second). 

pO) SHA SLT OMOEA SANNA SANG DSDHA ETOH IGA QING AG BST SEND TCL INRA BR GEC i 

fre fA 
Ios, obo Continue: 

Ub suse Pn eNOS ME RR RAE NR SAS VARA A EAE ORBEA NV IE SAS BET 



EO A PERN SP TURE NG VD AIRE TS TRL SOD NARITA 

SSRN MNRRERE TO 

Attention is to be pa 
Following safety pre: 
working on the nozal 

ae) tn = fete ae é pt bet Keep hands cway from ce 
jeti 

The calibrating-oll jet from a nozzle 
can penetrate deep inte the tissue of 
+he human body. 

The high p-essure and the ingress of 
colibrating o11 can destrey the tissue 
structure and possibly result in blood 
poisoning. 

Continue: J04/1 
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40.2 CHECKING 

OF CALISRAT ING NOZZLE-HOLOER 
$ 

E 

10.2.1 Checking opening sressure 

i 

| 

H 

Open shutoff valve on pressure gauge | 
approximately 1/2 turn. 
Siowly press down hend lever of nozzle 
tester, This causes the pressure 
indicated on the gauge to increase. H 
Observe the pressure st which the 
seinter of the pressure gauge comes 
to a halt (no nozzle chatter) or when 
the pressure suddenly drops off 
(nozzle chatters}. 

Continue: J04/2 

‘CHECKING OF CALIBRATING NOZZLE-HOLDER 
ASSEMBLIES: 

The maximum pressure attained is the 
opening pressure envisaged for the 
nozzle-and—holder assembly and is 
marked in the nozzle-holder body. 
The tolerance is + 3 bar. 
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CHECKING OF CALTBRATIA iG NOZZLE-HOLDER 
= 

2 nes! 

20.2.2 Adjusting opening pressure 

Unscrew cap. 
Loosen lock nut and use « screwdriver 
or open-ended wrench to turn-adjusting 
screw until the prescribed opening 
pressure is reached. Turning in the 
screw produces o nigher opening 
pressure, 
Once the required opening pressure has 
been reached, tighten lock nut to 
prescribed tightening torque and 
screw on cap. 

Continue: J06/1 Fig.: J05/2 
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mi ree 
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: nozzle holder assembly witna 
@ nozzle ond no spacer bushing = fs as 

Shut-off vely ot pressure gauge of 
nozzle tester remains open approx. 
helf a turn. 
To make for reliable leakage 
assessment, dry bottom part of nozzle 
end nozzle. holder (blow dry with air}. 
Slowly press down hand iever of nozzle 
tester until pressure gauge indicates 
20 bar below opening pressure 
previously read off. 

Continue: J07/2 

"CHECKING OF TEST NOZZLE HOLDER 
ASSEMBLIES: 

he nozzle is not leaking if the time 
tween two droplets dribbling o 

18 seconds. 
at the mouth of the nezzle i 

a. 

age fuel which emerges f 
permitted to bias the test 

If, however, @ droplet drib 
discssemble patie holder a 
again, clean component part 
holder and nozzle and thus 
Leakage. 

: ' 
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Continue! J08/2 

CHECKING OF TEST NOZZLE HOLDER 
ASSEMSLIES: 

e 
perforated BL 
spacer bushing 

essure gauge of 
$ open 
ter of a turn, 
i 
i 
‘ir 

8 

em 
at slow lever 
fe of soccer a 
in 
dit 

a 

speed to moisten i 
bushing with caliore 
Slowly press down fee 
tester until pressur 
20 bar below Boerne: or 
previously read off. 

r 

in 

¥ i? 

rating oi 

ns 
nm ng oil. 

Lever of nezzle 
gauge indicates 
essure 

x 

a. = et fete 

“3 [$3 4 ce i) Lo] wey et Po ® 

1 i : 

cE FOSS STORE? TREAD to eT es IER A SE MER SEA OE SE EEA MRI EN RSI PRO EI 

Hl : BB sone OR SOBER SIRE SEAGER AE RIUSGTEER OE SIDE TONLE DEAE ATE BS OLESEN RAISER AE NE ETOAC 



2 

| 
i 

The nozzle is net leaking if th 
between two droplets dribpiing 
at least 16 seconds. {Moisture 
bottom of spacer bushing is perm. 
Any leckage fuel which emerges must 
not be permitted to bias the test 
result. 

_If, however, .c droplet dribbies off, 
disassemble nozzle holder assembly 
again, clean component parts of nozzle 
holder and nozzle and thus eliminate 
Leakage. 

e ti 
off is 
a 

ad 

bad 

4 ‘ 

Continue: J09/2 

-CHECKING OF CALIBRATING NOZZLE-HOLDER 
ASSEMBLIES: 

-Ef-the- repeat test again reveals 
nozzle leakage, it is to be replaced 
with a new one. Reworking parts of the 
nozzle is not permitted. 
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